INTRODUCTION
Hippuric acid in the urine is a biological marker for toluene exposure. However, hippuric acid may also be present in the urine of individuals who are not occupationally exposed to toluene. Consumption of certain food items containing benzoic acid or its compounds (occurring either naturally or added as antimicrobial) contributes to the background excretion of the metabolite1).
A number of authors have estimated the level of background excretion. The ACGIH places this to be between 0.5-1.5 g/g creatinine2). Differences in estimates may be due to differences in the amount of benzoic acid compounds in the diet3).
The highest allowable amount of benzoic acid compounds that may be added to food is 0.1% in the Philippines4) and 0.6 g/kg (for softdrinks, syrups and soy sauce) in Japans5). Judging from this difference, the ordinary Filipino diet may contain higher amount of benzoic acid compounds than the Japanese diet. This may result in higher background hippuric acid levels in Filipino urine than in Japanese urine.
Knowledge of the background excretion levels of hippuric acid is important particularly for countries reporting elevated metabolite levels among workers exposed to toluene.
In 1991, a study in the Philippines showed that 78 out of 900 of workers exposed to organic solvent mixture had levels of urinary hippuric acid exceeding the BEI of 2.5 g/g creatinine6). How much diet contributes to these levels is of considerable interest.
Thus, this study attempts 1) to determine the amount of benzoic acid or its compounds present in selected Philippine and Japanese processed food; 2) to measure urinary hippuric acid levels in Filipinos and Japanese who are not occupationally exposed to toluene; and 3) to compare the values in the 2 groups.
MATERIALS AND METHODS

Analysis of Food Items:
A total of 44 samples manufactured and consumed in the Philippines were analyzed. These samples included 6 soy sauce, 30 fruit juice, and 8 softdrink varieties. Similarly, 31 samples from Japan (5 soy sauce, 21 fruit juice and 5 softdrink) were tested. Samples were selected according to their availability on the shelves of popular chain food outlets in both countries. At least one product of each manufacturer available in a typical supermarket was collected for all the food types tested.
All food labels of the collected samples containing antimicrobial agents indicated the presence of sodium benzoate. For this reason, benzoic acid or its other compounds were measured as sodium benzoate.
Sodium benzoate levels in the samples were measured using a Shimadzu high performance liquid chromatograph (SCL-6B system controller, SIL-6B auto-injec- Before injection for analysis, the urine samples were diluted 20 times with the mobile phase. Hippuric acid levels were corrected for urinary creatinine excretion.
Reagents
Used:
All chemicals used were of reagent grade and were supplied by Wako Pure Chemical Industries Ltd., Japan.
Statistical Analysis:
Student's t-test for 2 independent samples was conducted to determine statistically significant difference in the hippuric acid levels of Filipinos and Japanese.
RESULTS
A. Sodium Benzoate Analysis About 70% of the food items tested from the Philippines were positive for sodium benzoate (Table 1 ). In contrast, only 8 Japanese products were found to contain the compound. Important to note also is the high percentage (63%) of Philippine-manufactured fruit juices containing sodium benzoate (vs. Japan: none). All softdrinks with sodium benzoate in Japan are the diet-type. In the Philippines, however, both diet (4 out of the 8 tested) and regular softdrinks (2 out of 8 tested) B. Urinary Hippuric Acid Analysis Random urine was collected from 43 male Filipinos and 34 male Japanese for this study. The job descriptions of the study population are shown in Table 2 . All the Japanese subjects work for the same health research institute. The Filipino subjects were selected purposively and work in different institutes and offices.
Hippuric acid levels were transformed into logarithmic values and were expressed as geometric mean and geometric standard deviation. Statistical analysis using ttest showed no significant difference in the values between the Filipino and Japanese groups (Table 3 ). Figure 2 clearly shows the tendency and spread of the corrected urinary hippuric acid levels in the two populations. Despite the presence of one outlier among the Filipinos (hippuric acid: 0.8 g/g creatinine), about 75% of the subjects for both groups had hippuric acid levels with less than 0.2 g/g creatinine.
DISCUSSION
The maximum allowable level of sodium benzoate that may be added to food is 0.1% in the Philippines. This is almost twice that in Japan, where the permissible amount is 0.6 g/kg. This difference in policies is reflected by the higher levels of sodium benzoate in all food types tested from the Philippines as compared to items from Japan. This study also established that, in general, more food items from the Philippines contain sodium benzoate. Judging from these results, it may be inferred that Filipinos consume larger amounts of sodium benzoate than the Japanese. Moreover, the potential for consuming food products with sodium benzoate is seemingly further increased by the fact that Filipinos drink more cold beverages (such as softdrinks and fruit juices) because of the high year-round temperature in the Philippines.
Several authors have measured background hippuric acid levels for Japanese. The mean background level of hippuric acid for Japanese subjects in this study One factor is that the two sample populations may not be comparable in terms of composition. As already mentioned, the Japanese subjects all came from the same institute while the Filipino subjects, on the other hand, came from different offices and institutes. The influence of socioeconomic factors in the choice of food to be consumed may have been overlooked because of homogeneity of either sample population. Also, differences in the metabolism of ingested sodium benzoate may come into play when comparing groups of diverse ethnicity. This relationship can only be established by additional research.
The results, notwithstanding, should not obscure the significance of knowing background hippuric acid levels in the interpretation of biological exposure levels. Correction for background excretion may render urinary hippuric acid levels more useful in the assessment of toluene exposure. This is of considerable importance for countries where limit values are adapted from other countries. In this particular case, evaluation of metabolite levels in the Philippines is based on the ACGIH values.
